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HAUUWOHANbHBIW CTAHBQOAPT POCCUUMCKOWNW SGEREPALUUM

PyAbl MEQECOAEPXALUUE U NONUMETANNUYECKUE U MPOAYKTbI UX MEPEPABOTKU

MeToAabl U3MepeHUn MaccoBOM A0NU AMOKCUAa KpeMHUs

Copper and complex ores and products of their processing. Methods of silicon dioxide weight fraction measurement

DNara BBeaeHna — 2017—04—01

1 O6nacTb NnpUMeHeHusA

HacTosawuii ctaHaapT pacnpocTpaHsAeTcs Ha Megecoaepkalume v nonumeTanaMyeckue pyabl n Npoayk-
Thl UX NepepaboTku 1 ycTaHaBNMBaeT rpaBMMeTpuYeckuini — B avanasoHe o1 1,00 % o 62,0 % u potomeTpu-
yecknin — B aunanasoHe oT 1,00 % po 32,0 % meToabl M3MEpPEHUIA MACCOBOM AONM AUoKcuaa KpemMHus
[nanee — okcnpaa kpemHus (1V)).

O6wue TpeboBaHWsA kK MeTodam nsMepeHuii n TpeboBaHUs Be3onacHOCTU NPU BLINOSTHEHNUN U3MEPEHWNA,
KOHTPOIO TOYHOCTU pesynbTaToB UamepeHnin — no FOCT 32221, FTOCT P 53198, ot6op 1 nogrotoeka npo6
ANs U3MepPEHNIn — Mo HOPMaTUBHBIM AOKYMEHTaM Ha KOHKPETHYIO MPoAYKLMIO.

2 HopmaTtuBHbIe CCbINKN

B HacTosWweM cTaHdapTe NCnofb3oBaHbl HOPMATUBHBIE CCbINIKX Ha cneaylolne cTaHaapThb:

FOCT 83—79 Peaktusbl. HaTpuin yrnekucnblin. TeXHNYeCKne ycrosus

rOCT1770—74 (MCO 1042—83,1CO 4788—80) Mocyna mepHas nabopaTopHas cTeknsHHas. Linnux-
Apbl, MeH3YpPKH, konbbl, npobupku. ObLme TeXHUYecKne ycrosus

FOCT 3118—77 PeakTuBbl. Kucnota consHas. TexHN4Yeckve ycrnosus

FOCT 3765—78 PeakTuBbl. AMMOHUA MONMBAEHOBOKUCILIN. TeXHUYECKUe YCNoBUS

FOCT 4199—76 PeakTuBbl. HaTpuii TeTpabopHoKkUCbIA 10-BoaHBINA. TEXHUYECKUE YCIoBUS

FOCT 4204—77 PeakTuBbl. Kucnota cepHas. TeXHNYecKne ycrnosus

FOCT 4332—76 PeakTuBbl. Kanuii yrnekucnbli-HaTpuid yrnekucbld. TeXHUYecKue yerosus

FOCT 4461—77 PeaktuBbl. Kucnota asotHasi. TeXHUYeCkMe ycroBus

FOCT 6563—75 W3pgenus TexHuueckne ns 6rnaropodHblX MeTannos U Crnasos. TexHNnYeckue ycrnosus

FOCT 6709—72 Bopga gnctunnuposaHHas. TeXHNYeckne ycnosms

FOCT 9428—73 PeaktuBbl. KpemHuia (IV) okena. TexHu4eckre ycrosus

FOCT 10484—78 PeakTuBbl. Kucnota dbtopuctoBogopoaHas. TexHudeckune ycnosusi

FOCT 11293—89 >KenaTuH. TexH1Yeckre ycrosus

FOCT 12026—76 Bymara punbTpoBanbHas nabopaTtopHas. TexHu4eckune ycrosusi

FOCT 20490—75 PeakTtuBbl. Kanui MapraHLoOBOKUCbIA. TeXHUYECKUE YCroBus

FOCT 25336—82 [Mocyaa 1 o6opyaoBaHue nabopaTopHble CTEKMsIHHBIE. TUMbI, OCHOBHLIE MapaMeTpbl
1 pasmepbl

FOCT 27067—86 PeakTuBbl. AMMOHUIA podaHUCTBIN. TexHnYeckne ycrosus

FOCT 29169—91 (MCO 648—77) Mocyaa nabopaTtopHasn cTeknsHHas. MneTkn ¢ ogHON OTMETKON

rOCT 29227—91 (MCO 835-1—81) lMocyna nabopaTtopHas cTeknsiHHas. [uneTky rpagympoBaHHbIe.
YacTb 1. O6wue TpebosaHus

MOCT 32221—2013 KoHueHTpaThl MeaHble. MeToabl aHanusa

Uzpanmne opmumnansHoe
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FOCT P 52501—2005 (NCO 3696:1987) Boaga nabopaTopHasa ANs aHanuaa. TexHnyeckme ycrioBus

FOCT P 53198—2008 Pyabl 1 KOHLeHTpaThl LBeTHbIX MeTannos. Obwue TpeboBaHWs K MeToaaM aHa-
nusa

FOCT P 53228—2008 Becbl HeaBTOMaTU4ecKoro AericTeums. HacTts 1. MeTponoruieckme U TeXHUUecKne
TpeboBaHus. McnbiTaHns

FOCT P NCO 5725-6—2002 To4yHOCTb (MPaBUbHOCTL M NPELM3NOHHOCTL) METOAOB 1 pe3yrnbTaToB
namepeHuin. Hactb 6. Vicnonb3osaHue 3HaueHUA TOMHOCTU Ha NpakTuke

MpumedaHune— lNpu NonNb3oBaHWM HACTOSILLUM CTAHAAPTOM LenecoobpasHo NpoBepUTL AEWCTBUE CCbINOY-
HbIX CTaHOAPTOB B WMHOPMaUMOHHOW cucTeme obLero nonb3oBaHus — Ha odmumansHom cante depeparnbHOro
areHTCTBa MO TEXHWYECKOMY PerynupoBaHuio 1 METPONormu B cetn VIHTepHeT nnm no exerogHomMy MHOOPMaLnoHHOMY
ykazatenio «HaunoHanbHble cTaHgapThl», KOTOPLIN ONyGNMKOBaH NO COCTOSIHUIO Ha 1 IHBapPs TEKYLLero roga, v no Boinyc-
KaM eXeMeCAHHOro MHpOPMaLUMOHHOrO ykadatensa «HaunornansHbie cTaHaapTei» 3a TeKywmii rog. Ecnv samereH ceolnoy-
HbIA CTaHAAPT, Ha KOTOPLIM AaHa HEAATUPOBAHHAA CCbINKA, TO PEKOMEHAYETCA UCMONb30BaTh ASNCTBYIOLLYIO BEPCUIO
9TOro cTaHgapTa C y4eTOM BCeX BHECEHHbIX B AAHHYIO BEPCUIC U3MEHEHWI. ECnn 3aMeHeH CChINOYHbIN CTaHAapT, Ha KOTOo-
pbivi JaHa gaTUPOBaHHAs! CCbINKa, TO PEKOMEHAYEeTC s MCNONb30BaTh BEPCUID STOMO CTaHA4APTa C YKa3aHHbIM BbiLLE FOA0M
yTBepxaeHus (npuHsaTus). Ecnv nocne yTBepxXaeHns HacToSILLEro CTaHaapTa B CCbINOYHbIN CTaHAAPT, Ha KOTOPLIN AaHa
JaTUpOBaHHasi CChbINKa, BHECEHO N3MEHEHWe, 3aTparvBaioLLee NONoXeHne, Ha KOTOPOe AaHa CCbinka, TO 3TO NOMNOXeHne
pekomMeHayeTcsi NpUMeHATh 6e3 yyeTa iaHHOro n3aMmeHeHusi. Ecnm cebinoYHbii cTaHgapT OTMeHeH 6e3 3aMeHb!, TO Nonoxe-
HWe, B KOTOPOM [4aHa CChINKa Ha HEro, PEKOMEHAYEeTCH NPUMEHSTh B 4acTy, He 3aTparmBatoLLen 3Ty CCbINKy.

3 XapakTepuCTUKM NokasaTernen TOYHOCTU U3MEPEHUN

TOYHOCTb U3MEPEHNA MaccoBOW A0MNU okeuaa KpeMHus (IV) cooTBeTCTBYeT XapakTepucTukam, npuse-
AeHHbIM B Tabnuue 1 (npu P = 0,95).

3HauyeHna NpedenoB NOBTOPSIEMOCTU 1 BOCMPON3BOAMMOCT N3MEPEHUA NPU AOBEPUTENLHON BEPOsAT-
HocTn P = 0,95 npueegeHsl B Tabnuue 1.

Tabnwuuya 1 — 3Ha4yeHus NokasaTens TOUHOCTU U3MEPEHUIA, MPEAENOB NOBTOPAEMOCTU N BOCNPOU3BOAUMOCTU U3MeE-
peHuii maccoeor gonu okemaa kpemuus (IV) npu goeeputensHol BeposTHocTn P = 0,95

B npoueHTax

. Mpenen
,Ell/lal'la3OHH MSMEperui (abconioTHbIe 3HaYeHUs1)
MaccoBou NoNu okeuaa Mokasatens ToMHOCTU £ A
kpemHust (1V) MOBTOPSIEMOCTH 1 (11 = 2) BOCrponssoauMocTU R

Ot 1,00 go 2,00 Bkntou. 0,21 0,15 0,30
Ce.2,00» 4,00 » 0,25 0,20 0,35
» 4,00» 8,00 » 0,32 0,25 0,45
» 8,00 » 16,00 » 0,43 0,35 0,60
» 16,0 » 32,0 » 0,6 0,5 0,8
» 32,0 »62,0 » 0,8 0,7 1,1

4 paBUMeTpPUYECKUN MeTOA

4.1 CpepacTBa M3MepeHUin, BcnomoraTterbHble yCTPONCTBA, MaTte puanbl U pacTBOpbI

Mpn BbINOMHEHUN W3MEPEHWA MPUMEHSAIOT cleaylollmMe cpeacTBa U3MepeHUid U BcrnomoraTenbHble
YyCTPOWCTBA:

- Becbl ¢ HanbonbLwKM nNpegenom saseLunsanmsa 200 rcnelnansHoro knacca TodHocTnno FOCT P 53228
¢ auckpeTHocTbto 0,0001 r;

- Nevb MydernbHylo c TepMoperynsTopom, obecneunsaroLlyto TeMmnepatypy Harpesa 4o 1100 °C;

- WKad CyLIUNBHBIN C 31eKTPooBorpeBoM U TepMoperynsTopoM, cbecnedunsarouii TemnepaTtypy Harpe-
Ba go 110 °C;

- NUTY HarpesaTernbHyto no [1], obecneunsatoLLyto TemnepaTtypy Harpesa He MeHee 350 °C unu aHano-
TNYHYHO;

- cTakaHbl B-1—150 TXC, B-1—250 TXC, B-1—400 TXC no FOCT 25336;

- BOPOHKM Ans ounsTpoBaHus nabopaTtopHele no FTOCT 25336;
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- MEH3YPKN U LumMnuHapel no FOCT 1770;

- TUrnuMnnatuHoBble No FOCT 6563;

- Narno4ky CTEKMAHHbIE C PE3NHOBBLIM HAKOHEYHUKOM;

- WMNUBI cTanbHble ANA TUrnen;

- CTekravacoBeble.

Mpu BEINOMHEHUU U3MEPEHNIA NPUMEHSOT crieayowue MaTepuarbl 1 pacTBOPbI:

- kucnoty consryto no FOCT 3118, pazbasneHHyto B cooTHoweHur 1:1, 1:2 1 2:98;

- kucnoTy a3oTHyo no FOCT 4461;

- kncnoty cepryto no FTOCT 4204, pazbaBneHHyto B COoTHOLWeHUNn 1:1;

- kncnoty propuctosogopoaHyto no FOCT 10484;

- CMeCb KUCIIOT COMNSAHOW 1 a30THOW B COOTHOLLIEHWM 3:1, CBEXKENPUIrOTOBIEHHYHO;

- Body AvctunnuposaxHyto no FOCT 6709 unu soay Ansa nabopatopHoro aHanusa no FOCT P 52501;

- HaTpuia yrnekncneli 6essogrein no FOCT 83 unu kanuin-HaTpui yrnekucnblia no FOCT 4332;

- aMMOHWIt poaaHncTbIN no FTOCT 27067, pacTBOP MaccoBoii koHLeHTpauun 100 r/ams;

- >;<enaT|/|H nuwesoin no FOCT 11293, cBeXenpuroToBMNEHHbIA PacTBOP MACCOBOW KOHLUEHTpauum
10 r/gm?;

- Bymary punbTpoBanbHyto no FOCT 12026;

- bunbTpbl 06e330neHHbIe Mo [2] N aHanoruyHbIE.

MpumevaHunsn

1 HonyckaeTcsi NnpUMeHeHve ApYrux CPpeacTB M3MEPEHNn YTBEPXKAEHHbIX TUMOB, BCNOMOraTernbHbIX YCTPOWCTB U
MarepuanoB, TEXHNYECKNE N METPOIOrMYECKUE XapaKTePUCTUKN KOTOPbIX HE YCTYNatoT YKa3aHHbIM BbiLLe.

2 [lonyckaeTcsi UCNoNb30BaHNe PeaKkTUBOB, U3rOTOBINEHHBIX NO APYIMM HOPMaTUBHbLIM JOKYMEHTaM, NPy yCnoBuK
obecneveHnsi TMU METPOIIOMMYECKUX XapaKTEPUCTMK Pe3yrnbTaToB U3MEPEHUN, NPUBEAEHHbBIX B METOAVKE N3MEPEHNN.

4.2 MeTopn namepeHumn

MeToa ocHOBaH Ha ocaXkaeHUN KpEMHUEBO KUCTOThI U3 COMNSIHOKUCIONo pacTBopa B NpUCYTCTBUU Xena-
TUHa U rpaBUMeTPUYECKOM onpeaeneHun okeuaa kpemHus (1V).

4.3 MNMoAaroToBKa K BbINOMTHEHUIO U3MEPEHUN

MpyW NPUroTOBMEHWUM pacTBopa XenaTHa MaccoBoii KOHLEeHTpaLwm 10 r/am3 HaBecky xxenaTuHa Maccomn
1 rnoMeLLaloT B cTakaH BMECTUMOCTbI0 250 cm3, npubasnsioT oT 30 40 40 cM3 BoALI M AAIOT NOCTOATL B TEYEHUE
14, nepuoanyecku nepemeLLnsas CTeKNAHHON Nano4vkon. 3aTem cTakaH ¢ CoAepXXMMbIM MOMELLAIoT B ropsvyo
BOAY M NpuY NepeMeLlnBaHNN HarpeBatoT 40 PacTBOPEHUs XenaTuHa. PacTBop oxnaxaatoT, pa3basnsaioT Bogomn
A0 100 cm3 1 BHOBb NepemelLnBaloT.

4.4 BbinonHeHue UsMepeHUn

Hasecky npo6bl maccon ot 0,5 o 1,0 r, B3ATYI0 C TOYHOCTLIO 0 YETBEPTOro AeCATUMHOrO 3Haka nocne
3ansToN, MOMELLaloT B CTakaH BMeCTUMOcCTbio 150 cm3, cmaumnsaioT Boaon, npunusatoT 30 cM3 conaHoi kucno-
Tbl U HArpeBaloT B TedeHne 15 MuH. CTakaH CHUMAIOT ¢ NANTLI U NPUAMBaKT 10 M3 cMecK CONAHON U a30THON
knenot (3:1), HaKpPbLIBAKOT YACOBLIM CTEKNOM U BbIAEPXKMBAIOT NPU KOMHATHOWN TeMnepaTtype A0 NpekpalleHns
6ypHOro BbliAeneHUst OKCUAOB a3oTa. 3aTeM CTaBAT Ha NAUTY U HarpesaloT A0 pasnoXeHus Haseckn. CTekno
CHUMatoT, 06MbIBaIOT BOZIOW U YGUPaIoT, a pacTBOp BhINapueaoT agocyxa. MpunusatoT 10 cM3 conaHoi kenoTbl
W BbIMapueatoT gocyxa. BoinapmMBaHue ¢ CONAHON KUCMOTOW NOBTOPSIIOT eLle ABa pasa.

K cyxomy octaTky npunusatot 10 cM3 conaHom KUCcNoThl, oT 50 Ao 60 cM3 ropsuelt Boabl U HarpesaloT A0
KuneHusi. PacTBop punbTpyloT B cTakaH BMECTUMOCTbI0 400 cM3 uepes nnbTp «CUHASA NEHTa», B KOHYC KOTO-
poro BrnoxeHa unbTpobymaxkHas Macca, NPOMbIBaOT TPU-HeTbipe pasa ropavnum pacTBOPOM CONSAHON KUCNO-
Tbl, pazbaBneHHOW B cooTHoweHuM 2:98, 3aTem Tpu-veTbipe pasa ropsyvein Boaon. PuneTp ¢ ocagkom
nomMeLlaloT B NNaTUHOBbLINA TUrenb, MOACYLUUBAIOT, O30MA0T PUNLTP, OCTATOK CNNABAAIT € 3 I YrNeKUCNoro
HaTpUs UMK YINEKUCoro kanusi-HaTpusi npu Temnepatype oT 1000 °C ao 1050 °C ao nony4eHnsa oqHOpOAHOro
NOABWXKHOro Nnaea.

MnaB pacteopstoT B 30 cM3 CONAHON KMCMOThI, pa3baBneHHon B COOTHOWeHUN 1:1, Turenb 06MbIBaloT
BOJOM U NPUCOEANHSIIOT pacTBOp K nepBoMy dunbTpaty. O6beanHeHHbI pacTBOp BbINApUBAOT A0 BMAXHbIX
coneii. MpunusatoT 20 cMm3 CONAHOM KUCNOTLI, pa3BaBneHHON B COOTHOWEHWUN 1:2, NepemMeLumnBatoT CTEeKNAH-
HOW NaroYKoN C Pe3MHOBLIM HAKOHEYHUKOM, 106aBMIS0T 5 cM3 pacTBOpa XenatuHa, nepeMeLLnBaioT CTEKNAH-
HOI1 Nanoykoi B TedeHne 5 MuH, elle pas aobasnsioT 5 cm3 pacTBopa xenaTuHa U CHoBa NepemMeLunBaloT B
TeueHune 5 MuH. Mocne aToro npunueatoT oT 30 A0 40 cm3 ropayeit BoAbl U OCTaBNAIOT B TeueHne 15—20 MUH.

dUNbLTPYIOT 0Cafok Ha (PUNBTP «CUHSIA NTIEHTa» U NPOMBIBAIOT TPU-YeTbIpe pasa ropsivein CONAHON KUCTo-
TOW, pa3baBrneHHOM B COOTHOLLEHUU 2:98, 3aTeM ropsiyer BOAON A0 OTPpULLATENbHOWN peaKLMn NPOMbIBHBIX BOA
Ha MOH Xeriesa c pacTBOPOM POAaHNUCTOro aMMOHUS U eLlle TPN-4eTbipe pasa ropadein soaon. dunbTp ¢ ocag-

3
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KOM noMeLLatoT B MaTUHOBLIN TUrenb, 0301510T 1 NpokanusatoT ocagok B TedyeHue 30—40 MuH B MydensHon
neyn npu Temnepatype ot 950 °C go 1000 °C, nocrie Yero oxniaxgaroT U B3BELLUBALOT.

Ocapgok B TUrne cMauvBaloT BOAOW, NpUUBaIOT BOCEMb—AECATL Kanenb pacTBopa CepHO KUCMOTHI,
pasbasneHHoN B cooTHoLweHUM 1:1, 0T 5 Ao 8 cm3 (hTOPUCTOBOACPOAHON KUCNIOTHI U HArpeBaloT 10 npekpallie-
HUS BblAEeHWA NapoB CepHOM KMCoThl. CoaepKuMoe TUrnst BHOBb NPOKanuBatoT B MyderibHON neuun npu Tem-
nepatype o1 950 °C go 1000 °C B TeveHne 15—20 MUH, oxraxxaatoT U B3BELUMBAIOT.

Yepes Bce cTaguv aHanuaa Ans BHECEHUsi nonNpaBku Ha Maccy okcuaa kpemHus (IV) B peaktuax npoBo-
OSIT XOIOCTOM OMbIT.

5 doTtomeTpuuecKkum meton

5.1 CpepcTBa U3MepeHUit, BCnoMoraTenbHbIe YCTPOMCTBA, MaTepuanbl U pacTBOPbI

Mpy BLINOMHEHUN U3MEPEHUA NPUMEHSAIOT chneaylowme cpeacTBa U3MEepeHUin U BcrioMoraTtersbHble
yCTpOnCTBa:

- Becbl ¢ HanbonbLwM NpeaenoM s3sewwmnsaHna 200 r cnelmnanbHOro knacca TodHocTu no FOCT P 53228
¢ auckpeTHocTblo 0,0001 1;

- cnektpodoToMeTp Unun hoTokonopumeTp NbOro TUNa;

- neYb MydenbHYo ¢ TepMoperynatopom, obecneunsatoLLyto TeMnepatypy Harpesa o 1000 °C;

- konobl MepHeble 2-100-2, 2-500-2, 2-1000-2 no TOCT 1770;

- cTakaHbl B-1—100 TXC no MOCT 25336;

- cTakaHbl TehNOHOBLIE, NOMUATUNEHOBLIE;

- NUNEeTKM He Hke 2 knacca TovHocTu No FOCT 29169 n FOCT 29227;

- BOPOHKM ANsi punbTposaHua nabopatopHsle no FOCT 25336;

- MeH3ypku unu uunuHapel no FOCT 1770;

- TUMNW XenesHble;

- Turnu nnatuHoBkle no FOCT 6563;

- WwinaTenb NNaTUHOBLIN;

- nnacTmMaccoByto (TedpTOHOBYO) NANOoYKy (CTepXXeHb) ANA NepeMellnBaHns;

- LWMNUBI cTanbHble ANA TUrnen;

- KPbILLKW NONNaTUNEHoBbIe (TehNIOHOBLIE).

Mpu BbINOAIHEHWN N3MEPEHWUIA NPUMEHSIIOT CrieayioLne MaTepuarbl U PacTBOPbI:

- kucnoty consiHyto no FOCT 3118 n pazbaBneHHyio B cooTHoweHu4 1:1, 1:3;

- kncnoty cepHylo no FOCT 4204, pacTBopbl MOMSIPHOW KOHLUEeHTpauun akesuBaneHta 0,25 u
4,5 mons/am3;

- Kanuit MapraHuoBokucnk no FOCT 20490, pacTBOp MaccoBoi KoHLEHTpauun 30 r/ams;

- Bogy guctunnunpoBanHyto no FOCT 6709 unu soay ana nabopartopHoro aHanusa no FOCT P 52501;

- aMMoHuA monubaeHoBokuchbii no FOCT 3765, cBeXXenpUroTOBMEHHBIN pacTBOP MacCOBOM KOHLIEHT-
paumn 50 r/am3;

- KMCNoTY ackop6uHOBYIO Mo [3], CBEXENPUroTOBAEHHBIN pacTBOP MacCoBOIA KOHLIEHTpaLum 50 r/am3;

- HaTpun yrnekucnbin 6e3sogHbit no FOCT 83, npokaneHHbi npu Temnepatype 150 °C;

- HaTpui TeTpabopHokucnbii 10-BogHbIN No FOCT 4199, 06e3BOXeHHbIN cnefylowmm o6pasom: conb
HarpesatoT nocTeneHHo Ao Temnepatypbl 400 °C U npokanusaloT B TeUeHue 2 u;

- CMECb Ans CMaBfeHus: HaTpUiA TeTpaboPHOKUCIIBIA U HATPWUIA YINEKUCHBIA CMELLMBAIOT B COOTHOLLE-
HMK 1:2. CMecbk XpaHAaT B nocyae ¢ nputepToin Npobkon;

- nepekncb HaTpus no [4];

- kpeMHus (1V) okeng no FOCT 9428;

- pacTBOPbI AMOKCHAA KPEMHUSI USBECTHOW KOHLLEHTPaLIUK;

- Bymary counbTposansHyto no FOCT 12026;

- cbunbTpbl 06e330MeHHbIe Mo [2] unu aHanornyHbIe.

MpumevaHunsn

1 DonyckaeTcsi NpyMeHeHne ApYrux CPeAcTB N3MepeHuii YTBEpPXKAEHHbIX TUMOB, BCIOMOraTeribHbIX YCTPONCTB U
marepuanoB, TEXHUYECKME U METPOIIONMYECKNE XapaKTepPUCTUKN KOTOPbIX He YCTYNaloT YKa3aHHbIM BbilLe.

2 [onyckaeTcs ucnonb3oBaHUe peakTUBOB, U3rOTOBNEHHBIX NO APYrMM HOPMaTUBHbLIM AOKYMEHTaM, Npu yCnoBuUn
obecneveHnst UMM METPONOIMYECKMX XapakTEPUCTUK Pe3yNbTaToB M3MEPEHUI, NPUBEAEHHbIX B HACTOSILLEM CTaHAApTe.

5.2 MeTop usmepeHun
MeToa ocHOBaH Ha 06pa3oBaHUM KOMMNIEKCHOTO COeANHEHUSI KpeMHEMONMbAeHOBOW reTeponosiMKUCo-
Thl, OKpaLLEHHOTO B XeNTbIi LBET, Npu yposHe pH oT 1 4o 1,5 ¢ nocneayoLwmm BOCCTaHOBNEHUEM ero ackopbu-

4
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HOBOW KUCNOTOW A0 KOMMMEKCHOrO COeAMHEHUs, OKpalLleHHOro B CUHWIA uBeT. M3MepeHue ontudeckomn
NNOTHOCTW OKpaLUeHHOro pacTBopa npu AnuHe BonHbI oT 750 40 810 HM.

5.3 MNMoAaroToBKa K BbIMOMHEHUIO U3MEPEHUN

5.3.1 [Ons nocTpoeHns rpagyMpoBOYHOrO rpadmnka roToBAT pacTBOPLI okcuaa KpemHus (V) nssectHomn
KOHLEHTpaLuu.

Cnocob6 1

Mpu NpuroToBneHUn pacTeopa A MaccoBol KoHLeHTpaLmmn okeuaa kpemuus (IV) 0,1 mr/cm3 Hasecky
okeraa kpemHusi (IV) maccon 0,1000 r nomeLlatoT B NaTUHOBLIN (CTEKIOYITIEPOAHBIN) TUTerb, NepemeLumnBaoT
NnnaTMHOBLIM LLNATENeM ¢ 2 r cMecu AN crnnasneHus 1 cnnasnsaoT npu tTemnepatype oT 1000 °C o 1050 °C B
TeueHne 10—15 MuH. Turesnb OXNaxaatoT, ONycKatoT B MOMUSTUNEHOBbIN CTakaH U BblLLenaynsatoT nnas B 06b-
eme oT 100 Ao 150 cm3 ropsdeit Boabl (MOXHO ocTaBuTb Ha 10—12 ). Mocne NoMHOro BhilenadMBaHus Nnasa
TUrenb N3BreKawT U3 pacteopa U o6MbIBalOT BoAoK. PacTBop oxnaxaaloT, NpunvMBaioT B OAUH NpUeM npu
nepemeLumsaHnmn 70 cM3 CongHom KUCNOThI, pasbasneHHon B cooTHoweHun 1:3. [lanee pacTeop nepennsatoT B
MepHyo Konby BMecTumMocTbio 1000 cM3, gonueatoT BOAON A0 METKW U MepemMeLLvBaloT.

OpaHoBpeMeHHO ¢ NPUroTOBMEHNEM pacTBopa A roTOBAT PaCTBOP XOMOCTOro onbiTa ANs rpagynpoBKu.

Cnocob 2

Mpn NpUroToBNEHWUM pacTBopa A MaccoBoil KoHLeHTpauun okcuaa kpemHus (IV) 0,1 mr/icm3 Hasecky
okecuga kpeMHus (IV) maccori 0,1000 r nomeLLatoT B XKenesHbl TUresb, HackinawoT 3,0 rnepekucn HaTpusa u Twa-
TeNbHO NepemeLlMBaoT MeTalMyeckuMm ctepxxHeM. CBepXy 3acbiNaloT TOHKUM CITIOEM NEPeKUCU HaTpus.
CnnasnsioT B Mydene npu temnepatype ot 700 °C go 750 °C go nony4yeHus ogHopoaHoro nnasa. 3atem ¢
MOMOLLIbHO KENEe3HbIX WWUMLOB TUrenNb BEIHUMAOT U3 MyderibHOM NeYn n oxnaxaaroT.

XonoaHbI TUrenbs NPOTUPaOT CHaPYXXWN BMaXHOW candeTKon n o6MbIBaloT BOAOW, O4ULLAA OT OKaSMHBbI.
3aTem nomeLLarT TUrenb B NoNUaTUNEHOBLIN (TeNOHOBBIN) CTakaH BMecTUMOCTbIo 300 cM3, npunneaioT oT
60 ao 70 cm® Boakl, HarpeToil Ao Temnepatypbl 60 °C—70 °C. HakpbIBatoT CTakaH NonuMaTUIEHOBON (TednoHo-
BOI) KPbILLKOW W BbIAEPKUBAIOT 40 NpeKkpaLleHnsi 6ypHOR peakLym U NOMHOro BbilenaynsaHuns nnaea. MNocne
oxnaxaeHus TUrenb BeIHAMAIOT U3 pacTBopa, TWwaTeNbHO 0BMbIBaloT BOAOW, BLICTPO, B OAUH NPUEM, 1 Npw
WHTEHCMBHOM MNepeMeLlMBaHni NIacTMaccoBoit (TedrioHoBOI) nanovkon (cTepxHeM) npunusaioT 20 cm3
COMAHO KUCMOThI. [lanee pacTBop NepennBatoT B MepHyo Konby BMecTuMocTbio 1000 cm3, npunusatoT oT 600
Ao 700 cm3 BoAkl, NepemMeLInBaroT, OXNaxaaoT Npu KOMHATHON TeMnepaType, A0NMBalT BOAON A0 METKU 1
nepemeLLnBaloT.

OpaHoBpeMeHHO ¢ NPUroTOBMEHNEM pacTBopa A roTOBAT pacTBOP XOMOCTOro onbiTa ANs rpagyyupoBKy.

Cpok xpaHeHUst pacTBopa Tpu MecsiLia B 3aKpbITON MONMSTUIIEHOBOM Nocyae.

5.3.1.1 Mpu npuroToBneHn pacTsopa B MaccoBoi KoHLEHTpauun okcuaa kpemuus (IV) 0,02 mr/cm3
20,0 cm3 pacteopa A, NpUroTOBMEHHOrO Mo crnocoBy 1 UK 2, nomeLanT B MepHYH KONty BMECTUMOCTbIO
100 cm3, NpUnMBatoT 2 cM3 CONAHON KUCNOTLI, pasbaBeHHON B COOTHOLWEHUM 1:1, nepemMeLumnBaloT, Ao IMBaoT
BOZOW 40 METKW 1 BHOBb NepeMellnBatoT. PAacTBOp MpUMEHSIIOT CBEXXENPUroTOBIIEHHBIM.

5.3.1.2 OgHOBPEMEHHO Cc NpUroToBeHNeM pacTeopa b roToBaT pacTBOp XONOCTOro OnbiTa Ans rpagyu-
posku. 4ns a7oro 20,0 cmM3 pacTBopa COOTBETCTBYHOLLLEr0 XOIOCTOrO ONbiTa A4S rpayMpoBKM, IPUrOTOBMEHHO-
ro no cnocoby 1 Unu 2, NoMeLLaoT B MepHyo Konby BMecTuMocTbio 100 cm3, npunusatoT 2 cM3 consiHom
KUCnoThI, pa3baBneHHo B COOTHOLWEHUN 1:1, nepemMeLunBaoT, 4ONMBAOT BOAOW A0 METKU U BHOBbL NepeMeLun-
BaloT. PacTBoOp NPUMEHSIOT CBEXENPUrOTOBMEHHBLIM.

5.3.2 MocTpoeHue rpagynpoBoYHoro rpacduka

B psa MepHbIX konb, BMecTuMocTbio 100 cm3 kaxaas, oTéupatoT 0; 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm3 pac-
TBOpa b okcuaga kpemHus (1V), 4to cooTBeTcTByeT 0; 0,02; 0,04; 0,08; 0,12; 0,16 1 0,20 Mr okcuaa kpemHus (IV).
3aTtem gonueaioT 4o o6bema MakcumarnsHoi anukeoTsl 10 cm3 (10,0; 9,0; 8,0; 6,0; 4,0; 2,0 cm3 cooTBeTCTBEH-
HO) PAacTBOPOM XOMOCTOro onbiTa Ans rpaaynposku. MpunusaroT 30 cM3 pacTBOpa CepHOI KUCTOTbI MOMSIPHOA
KOHLieHTpaLmMm1 akBuBaneHTa 0,25 Mmons/am3 1 5 cm3 pacTBopa MonM6AeHOBOKACTIOro aMMoHus. MepemelunBa-
toT nocne gobaBneHns kaXkaoro peakTuea U Aanee NPoAOKaloT aHanms, Kak onucaHo B 5.4.

MpumedaHue — KoHUeHTpaLuW rpagyvpOBOYHbIX PACTBOPOB HOCAT PEKOMEHAATENbHbIN XapakTep U 3aBUCAT
OT XapaKTep1CTUK UCMONb3yeMoro npubopa, MHTepBearna onpeaensemMbix KOHLeHTpaumii. [ns nocTpoeHns rpagympoBoy-
HOro rpacvka 4onyckaeTcs UCNonb3oBaTh TPU—CEMb rpaayMpPOBOYHbLIX PACTBOPOB, HO HE MEHEE TPEX.

Mo Haﬁ,CI,EHHbIM 3Ha4YeHUAM ONTUYECKON NITIOTHOCTHU pacTBOpOB U COOTBETCTBYIOLUUM UM coaep>XXaHnAM
okeuaa kpemHus (IV) cTpodaT rpagynpoBOYHbIN rpaduk.

MpwnwmedyaHne—[onyckaeTcsi NOCTPOEHNE rPpagyvpoOBOYHOro rpadmka B KoopAWHaTax: onTuyeckasi nnot-
HOCTb — MaccoBasi 4ons okenaa kpemuus (1V) B rpagympoBOYHOM pacTBope, B NPOLEHTax (MacCOBYIO OI0 OKCUAA KpEM-
Hus (IV) paccunTeiBaOT B COOTBETCTBUM C DOPMYNION 2).
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HonyckaeTtca cTpouTb rpagyupoBOYHbIA rpacduk Mo cTaHAapTHLEIM obpasuam, B KOTOpLIX aTTecToBaHa
MaccoBas Aona okcuaa kpemuus (V). Matepuan ctaHaapTHBIX 06pasLoB NpoBOAAT Yepes X0 aHanuaa, Bapb-
Mpysi Maccy HaBecku cTaHaapTHoro obpasua.

5.4 BbinonHeHue U3MepeHUn

Macca HaBecku Npobbl U BMECTUMOCTL MepPHOW KOMObI B 3aBUCMMOCTU OT MacCOBOW I0NM OKCcuaa KpeM-
Hua (IV) npueeaeHbl B Tabnuue 2.

Tabnwnuya 2 — TpeboBaHusi K Macce HABECKM U BMECTUMOCTU MEPHOM KOrGbI

MaccoBas gons okeuaa kpemnus (IV), % Macca Hasecku, © BMeCTUMOCTb MEPHON KOMBbl, cm3
Ot 1,0 po 4,0 Bkntou. 0,25 500
» 40 » 8,0 » 0,2 500
» 8,0 » 32,0 » 0,1 500

M pwnmeyandue— [aHHble CBEAEHUSI HOCAT peKoMeHAAaTeNbHbIN XapakTep U MOTYT GbITb M3MEHEHLI B 3aBUCH-
MOCTM OT YyBCTBUTEIIBHOCTW CNEKTPodOTOMETPa, O4HOPOAHOCTU aHaNM3MpyeMoro matepuana u T. .

Hagecky npobbl maccori ot 0,1 4o 0,25 r, B3ATYI0 C TOYHOCTbIO 40 YETBEPTOro AECATUYHOIO 3Haka nocne
3anAaTon, B 3aBUCUMOCTM OT MacCcoBOM Aonu okenaa kpemuus (IV) B cooTBeTCTBMM ¢ Tabnuuein 2 noMewatoT B
KenesHbllt TUrenb 1 TWaTerbHO NepeMelLInBaloT ¢ HaBeCKOW Nepekucu HaTpusa maccoi 3 r. CBepxy 3acbinatoT
TOHKUM crioem nepekncu Hatpus. CnnaenaoT B MydenbHou nevn npu Temnepatype ot 700 °C go 750 °C go
nony4YeHnsl oAHOPOAHOTO MilaBa. 3aTeM C MOMOLLBIO XKene3HbIX WUMLOB TUrefb BbIHUMAaOT 3 MydenbHon
neyn 1 oxnaxagaioT.

XonoAHbIA TUrernb NPOTUPAaIOT CHAaPYXK BNaXXHOWN candeTKon 1 06MbIBalOT BOAOW, oYL as OT OKanuHbI.
3aTeM nomMelLaT TUrenb B NONMITUNEHOBLIN (TeNOHOBLIN) cTakaH BMeCTUMOCTbI0 300 cM3, NnpunueaioT ot
60 4o 70 cm3 Boabl, HarpeTo 4o Temnepatypbl 60 °C—70 °C. HakpbIBaloT cTakaH NonuaTUNeHoBoM (TedioHo-
BOW) KPbILUKOW 1 BbiAEPKMBAIOT A0 NpekpalleHns 6ypHOA peakummn 1 NOAHOro BhienavnuBaHus nnaea.

Mocne oxnaxaeHus TUrens BIHUMAIOT U3 pacTBOpPa, TWaTeNnbHO 06MbIBaOT BOAOR, BLICTPO, B OAUH NPpU-
€M, 1 NP MHTEHCUBHOM MepemMeLlnBaHni NnacTMaccoBon (TecnoHOBOW) Nano4vkon (CTepXKHEM) NPUNUBatoT
15 cM3 consAHOM KUCMOThI. PacTBop nepenusaioT B MepHy!o Konby BMeCTUMOCTbIo 500 cM3 1 JonuBsaloT Boaoi
Ao o6bema ot 400 o 450 cm3, nepemelursatoT. PacTBop oxnaxaaroT Npu KOMHaTHOI TemnepaType (Aonycka-
eTCs1 OCTaBWUTb 40 criedytoLero AHs). 3aTeM 4oNMBaOT BOAOHA 4O METKU U NepeMelunBaioT. MonyyeHHbIn pac-
TBOP (PUNLTPYIOT Yepes NMoTHLIN PUNLTP «CUHASA NeHTa», oTbpackiBasi nepBbie nopuun hunbTpaTa, unu aatoT
OTCTOATLCSA A0 NOSHOIO 0ceAaHUsl oKarnuHbl Ha AHO KOMbbI.

OaHoBpeMeHHO ¢ NoAroTOBKOW NPo6 roTOBAT pacTBOPbI XOMNOCTOro ONbITa.

W3 nonydeHHoro pacTsopa oT6upatoT anuksoTy 2,0 unn 5,0 cm3 (B 3aBUCMMOCTM OT MacCOBOW [101N OKCU-
Aa kpeMHus (IV)) v noMeLLaroT B MepHyto konby BMecTumocTbto 100 cm3. AnmkeoTy 2,0 cM3 gonueaioT Ao 06be-
ma 5,0 cM3 pacTBOpoM XonocToro onbita. 3atem npunueatoT 30 cM3 pacTBOpa CePHON KUCMOTbI MOMAPHOA
KOHLeHTpauum aksusaneHTa 0,25 mons/am3 n 5 cm3 pacTeopa MonmbaeHOBOKUCTIOro aMMoHust. MNepemeluvsa-
t0T nocrne AobaBneHns Kaxaoro peakTnea U ocTaBnsloT pacTBop Ha 10—15 MuH anst o6pazoBaHnsa XenToro
KpemHeMonnbaeHoBOro KOMMeKca.

3aTeM npunueatoT B konby 15 cM3 pacTBopa cepHOM KUCTOTLI MOMSIPHON KOHLEHTPaLUM 3KBUBaneHTa
4,5 Monb/am3, No Kannsam pacTBOP MapraHLOBOKUCIOrO Kanus A0 NosiBeHNs PO30BO-ManvHOBO OKpacku 1
5 cm3 pacTBopa ackopBUHOBO KUCNOTEI. PacTBop pasbasnsioT BOAOM 0 METKM U NepeMeLLMBaloT.

PacTsop nepea usamepeHneM BolaepxumsatoT B TedyeHue 10—20 MuH. OnuHy BOMHbI U TOMWMNHY KIOBETHI
BbIBMpatoT Takum o6pa3som, UTob bl onTUYeckas NIOTHOCTL PACTBOPOB HaxoAMUNach Ha MIMHEHOM yYacTKe rpa-
AyupoBoYHoro rpaduka. AnuHy BOMHbI, NpyY KOTOPON U3MEPSIFOT ONTUYECKYHO NITOTHOCTL PACTBOPOB, BbiGUpatoT
B MHTepBsane ot 720 oo 810 Hm.

B kauecTBe pacTBOpa cpaBHEHNSI MPUMEHSIIOT PaCTBOP XONIOCTOro OnbiTa.

Maccy okcuaa kpeMHus (1V) B Munnurpammax yctaHaBnuBaroT Mo rpagynpoBoYHOMY rpadounky.

6 O6paboTka pe3ynbTaToB U3MEepPEeHUn

6.1 Maccosyto gonto okcuga kpemHust (IV) X, %, npu UCNONb3OBaHUN TPaBUMETPUYECKOro MeToaa
BbIYMCNAIOT MO popMyne

x = (M1=m3)-(m3 —my4)100
m

(1)

H
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rae my — macca TUrA ¢ ocaakom Ao 06paboTkn hTOPMCTOBOACPOAHON KACTIOTON, T;
my — Macca TUrnA ¢ ocaaKkoM rnocne o6paboTki pTOPUCTOBOAOPOOHOM KUCTIOTOM, I;
My — Macca TUrMA ¢ 0cafikoM XOMoCToro onbiTa 4o 06paboTkn hTopUCTOBOACPOAHON
KUCMOTOMW, T;
m, — Macca TUIA ¢ 0CaKoM KOHTPOMBHOTO onbiTa nocne 06paboTkn hTOPMCTOBOAOPOOHON KUCMOTONM, T;
m — macca HaBecku nNpobbl, T.
6.2 Maccosyto gomnto okeunaa kpemHus (IV) Xy, %, npu ncnonbsosaHun hoToMeTpu4eckoro Metoaa
BbIUMCAAOT Mo hopmyne
| = m1V1 00 ’ (2)
V;m1000

raoe m, — macca okcuaa kpemHus (1V), HangeHHas no rpadyMpoBoYHOMY rpadmky, Mr;
V — BMeCTMOCTb MepHOI Konbbl, cM3;
V, — 06bem annkeoThl pacTeopa, cm3;
m — Macca HaBeckM Npobbl, T.

6.3 3a pesynbTaT U3MepeHUn NPUHNUMAIOT cpeaHee apudmMeTMyeckoe 3HadyeHne AByX napannenbHbIX
onpeaeneHniA Npu ycrosuu, 4To abcontoTHaA pasHOCTb MeXAY HUMU B YCITOBUAX NOBTOPAEMOCTU He NpeBbLILLa-
eT 3HayeHun (Npu goBepuTensHon BepoaTHocTn P = 0,95) npegena NOBTOPAEMOCTWU r, NPUBEAEHHBLIX B
Tabnuue 1.

Ecnn pacxoxgeHne mexgy HambonbwnM U HauMeHblIMM pesynbTaTtaMy napannesbHbIX onpeaene-
HAA npeBbIAeT 3HadeHWe rpegena nNOBTOPAEMOCTH, BBINOMHAKT nNpoueaypbl, W3SOXEHHble B
FOCTPWNCO 5725-6 (noanyHKkT 5.2.2.1).

6.4 PacxoxgeHus mexay pesynbTataMmu U3MepeHUin, NonyYeHHLIMN B ABYX NabopaTopusix, He AOMKHbI
npeBbIWAaTh 3Ha4YeHUn Npedena BOCNPOM3BOANUMOCTN, NpUBeaeHHbIX B Tabnuue 1. B 3Tom cnyyae 3a okoHYa-
TenbHbIA pesynbTaT MOXeT ObITb NPUHSATO UX cpeaHee apudmMeTudeckoe 3HadeHue. Mpu HeBLINOMHEHUN 3TOrO
YCMoBWA MOTyT BbITb MCNOMb30BaHbI NpoLeaypbl, usnoxeHHsle B FOCT P UCO 5725-6 (nyHkT 5.3.3).

6.5 [donyckaeTcs usmepeHue maccosoi gonm okeuaa kpemuusa (IV) no FOCT 32221.
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